Assessment of Maine’s Wood Supply

MAINE FOREST SERVICE
Department of Conservation
SHS#22 Augusta, ME 04333
(207)287-2791 or instate
1-800-367-0223

John R. McKernan, Jr.
Governor

C. Edwin Meadows, Jr.
Commissioner

DEPARTMENT OF CONSERVATION

November 23, 1993
Dear Committee Member:
The Maine Forest Service (MFS) released the enclosed report on the "Assessment of
Maine's Wood Supply." The report was initiated in response to the need for current information
following a period of major changes in the forest during the 1980's. The last comprehensive
forest inventory completed by the U.S. Forest Service was in 1980. Due to federal budget
constraints the U.S. Forest Service will not begin the next inventory until 1994 with results
available in early 1996. Since the trees and forestlands are vital to the economic and quality of
life of our state, we commissioned a midcycle inventory and developed the assessment to report
the information, interpret the significance of the data, and predict trends during the period before
the next federal survey is completed.
The release of this report fulfills a major goal of the MFS, which is to provide accurate
and relevant information on the status of the forest resource. Tom Doak, Director of Policy,
Planning and Information Division at the Maine Forest Service led a team within the bureau in a
process comparing the midcycle inventory data with previous U.S. Forest Service inventories and
current silvicultural and wood processing reports. This team is responsible for interpreting the
data and conveying the information in terms that business owners, policy makers, and the public
can understand. The information is essential for policy and economic decision making. We plan
to hold a series of meetings in January throughout the State to discuss the findings with
interested citizens. I am sure the report will stimulate a healthy and timely discussion. We
welcome your comments and look forward to seeing you in the near future.
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Susan J. Bell
Director
Maine Forest Service
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Introduction
There is an increasing amount of interest being raised regarding the wood supply from the
Maine Forest. There is also a significant amount of information about the forest. The purpose of
this report is to explore the significance of this information and what it means to the future supply
of Maine's forest resources.
There have been three comprehensive inventories of the Maine Forest as part of the US. Forest
Service's responsibility to assess the nations wood supply. These inventories took place in 1959,
1971, and 1980. The Maine Forest Service, also conducted an inventory of the spruce / fir
resource in 1986.

Because of federal budget constraints, the next US Forest Service inventory will not start until
1994 with the results not available until late 1995 or early 1996. Given this, and the fact that the
1980's were a time of major change in the forest, the Maine Forest Service with significant
financial assistance of the US Forest Service, commissioned an independent forest inventory in
1990. While this inventory is much less comprehensive than the US. Forest Service inventories,
due largely to cost considerations, it does allow for comparisons between inventories and can be
used to identify trends in the Maine Forest.
There is universal agreement that the interval between US Forest Service inventories (the most
recent survey is based on data that is 13 years old) is simply too long. However, given federal
government budget constraints, it is not reasonable to expect this problem to be remedied any
time soon. Another reason for the recent inventory project was to test whether a scaled down
version, as was conducted, can serve to adequately bridge the gap between comprehensive forest
inventories.
While the 1990 inventory provided some evidence that the total forested acreage in Maine has
increased since 1980 (due largely to agricultural lands reverting back to forest land), the
reliability of that data is in question. Thus, for purposes of comparison it was assumed that the
total forest land remained constant between the 1980 and 1990 inventories. Definitive information
regarding the total acreage of forest land and the acerage in each forest type must await the next
US Forest Service comprehensive inventory.

Because of differences in the methods used between the recent survey and previous US. Forest
Service inventories, anyone using this data to make comparisons should make certain that
such comparisons are between equivalent information. For an explanation of the methods
used in the 1990 inventory, refer to the "Report on an Interim Survey Procedure for the State of
Maine" prepared for the Maine Forest Service by the James W. Sewall Company and University
of Maine.

The Maine Forest Service has also tracked wood use by mills since the 1940's. Presented with
this report is a summary of that data coinciding with the forest inventory dates. This data shows
the profound changes in wood use that have occurred over time in this State and provides a
backdrop for making future projections. While the forests of Maine provides a variety of values
and products other than wood (i.e. recreation, wildlife, etc.) no attempt has been made in this
report to discuss these topics. The focus of this report is limited to the present and future
supply of wood.
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Definitions
There are a few definitions that are key to understanding this report. While the report has been
written to avoid as much technical language as possible, there are some concepts that are
unavoidable:
Diameter Breast Height (DBH) - The diameter of a tree measured 4 1/2 feet above the

ground. All tree diameters in this report, unless otherwise noted, are DBH values.
Growing Stock - Trees of 5 inches DBH and larger that are of a quality level that at least 50%

of the tree can be used for pulpwood or higher value product. (This differs from the US Forest
Service definition which only counts trees with sawlog volume or potential sawlog volume as
growing stock. It is more appropriate to include pulpwood quality trees in the growing stock,
so US Forest Service numbers have been adjusted to include this volume, which they call
rough trees)
Saplings - Trees 1.0 through 4.9 inches DBH.

Seedlings - Trees less than 1.0 inch DBH and at least one foot in height.
Cord - The volume of wood equivalent to a stack 4 feet high, 4 feet wide and 8 feet long.
Sawlog - Logs from which boards, planks, beams and a variety of sawn products are made.
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Wood Supply
There are many factors that comprise the wood supply of the Maine forest. It is not as
simple as how much wood is standing in the forest. The chart below outlines several of the
components which make up wood supply. Terms used here are further explained following the
chart.

Recycling - Potentially a major impact on wood supply. Major recycling efforts and the ability
to process waste into paper can reduce the demand for trees and/or lead to an increase in paper
production. Current efforts in recycling are very encouraging. Example: Bowater / Great
Northern Paper's new recycling plant in East Millinocket will reduce their virgin fiber needs which
consist primarily of fir and spruce.
Species Mix - This could also be called substitution. There has been a major shift away from
the use of spruce and fir and toward hardwood as a source of pulpwood. The bulk of this change
has taken place in the last 10-15 years. More hardwood is harvested in Maine to make paper
than softwood, whereas just 10 years ago twice as much spruce and fir as all hardwoods was cut.
There appear to be similar efforts underway regarding sawlogs where the spruce and fir sawlog
volumes have decreased recently, and underutilized species such as hemlock have increased.
Losses - This could also be considered the risk of owning forest land. These are principally
fire, storm damage, disease and insect impacts, all of which are extremely unpredictable and can
have a huge impact on wood supply. Fire prevention and suppression efforts have been so
successful that the acreage lost to fire declined dramatically over the last 40 years to a level at
which losses are normally only a small factor. However, one bad fire season could disrupt wood
supply for many years. While fires are more spectacular, losses to insects and diseases, both in
terms of volume of wood and quality of wood are now more significant.
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Utilization - Improvements in utilization through the construction and/or renovation of

pulpmills and sawmills can have a major impact on wood supply. Improvements in technology
have allowed mills to use smaller and lower quality wood. In addition mill residues, the sawdust,
shavings and edgings left over from the sawing process, now constitute a major source of fiber
used to make paper.
Growth Rates - Obviously the faster trees grow the sooner they will be of a size which is
usable by Maine forest industries. The last comprehensive growth rate estimates are based on the
1980 US. Forest Service inventory. That inventory took place in the midst of the budworm
epidemic which suppressed growth rates. The spruce budworm epidemic has subsided, and the
transition has begun from a mature forest in terms of both softwood and hardwood to a younger,
more vigorous forest. Therefore, growth rates should be higher in 1990 than in 1980. However,
definitive information regarding growth rates will not be available until the next U.S. Forest
Service inventory data is available sometime in 1996.

Demand - This is obviously a key factor in the wood supply question. With the major changes

in the Pacific Northwest as a result of the Spotted Owl situation, the tentative decision to cease
harvesting on any National Forest considered to be a below cost timber sale forest, and with
increasing demand for wood in countries overseas, the demand for wood from the Maine Forest is
likely to increase. How much, how fast and when is difficult to predict. Projections made in the
mid 1980's have proven to overestimate demand.
Investments in Intensive Management - These refer to the on-the-ground activities designed

to make trees grow faster; improve their quality; or establish certain species (i.e. tree planting).
The principle efforts to make trees grow faster are mechanical spacing methods with brush saws
or treatment with herbicides to reduce competing vegetation. The use of spacing saws is difficult
and expensive work . Their use has increased in the past 10 years with an all time high of more
than 12,000 acres treated in 1992. It appears that there may be small increases in acres thinned
with spacing saws in the near future. Acres treated with herbicides have averaged about 35,000
acres per year recently, though yearly averages were quite a bit higher in the late 1980's. Acres
treated with herbicides will fluctuate from year to year but large increases or decreases are not
expected. Tree planting, while very expensive, does help assure that a specific species reoccupies
a site. The amount of planting is approximately 9,000 acres per year, the bulk of which is spruce
and pine. Given the outstanding natural ability of the Maine forest to regenerate itself and the
high cost of tree planting it is unlikely that tree planting will increase substantially.
Availability - This category refers to the actual landbase where timber harvesting is likely to

occur. While there are lands which due to slope, wetness or other factors do not grow trees or
are physically inoperable, there is a vast acreage of land in Maine where forest activities are
regulated. Many of these restrictions do not preclude timber harvesting but there are areas or
zones where harvesting is prohibited or so severely restricted through ordinances that those lands
can not be counted on to produce trees for use in wood using industries. Another form of
availability deals with landowner objectives. It is not clear how much land is owned by people or
groups who have no intention of harvesting trees.
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Species By Species Analysis
Forest Inventory Results
All Pulpwood Quality or Better Trees
5 inches DBH and up
in millions of cords
1959

1971

1980

1986

1990

Fir

38.59

61.44

50.8

29.28

30.27

Spruce

41.88

68.5

71.01

61.26

53.59

White Pine

17.41

18.81

22.98

25.77

Cedar

17.22

17.23

23.4

18.61

Hemlock

10.07

15.38

17.14

16.78

125.17

181.36

185.33

145.02

Sugar Maple

10.35

15.52

16.72

14.13

Yellow Birch

10.45

9.7

12.18

10.84

7.62

8.6

9.53

7.67

13.36

20.59

24.17

27.1

Ash

3.2

3.59

4.52

4.46

Oak

2.26

3.75

4.92

5.98

Aspen

6.96

7.99

16.04

15.19

White Birch

9.41

9.16

13.71

11.42

63.61

78.9

101.79

96.79

188.78

260.26

287.12

241.81

Total Softwoods

Beech
Red Maple

Total Hardwoods

Grand Total

*
*
*
*

*
*

*

*

♦Denotes statistically significant change in volume between 1980 and 1990.
Note: Pulpwood Quality or Better Trees are trees in which more than 50%
of the volume is sound wood and meets at least pulpwood standards.

Softwoods

Spruce/ Fir
Spruce and fir have a variety of uses. Their long fibers are ideal for making paper. They are
used for a number of sawn products chief among which are 2 x 4's, 2 x 6's and other structural
lumber.
Clearly the greatest interest and concern regarding the future supply of wood in Maine has
centered around the spruce and fir resource. While these two species have dominated the forest

Maine Forest Service, November 1993 - Page 5

products industry in this state for the past 80 years, their importance in terms of percentage of the
harvest has decreased.

While use of spruce / fir for pulpwood had been rather stable for the past 30 years, there has
been a significant reduction in harvest levels for this product in the past few years. This
apparently is due to substitution, primarily hardwood, driven by the rising cost of spruce and fir
pulpwood and concerns over the long term supply. Despite widespread belief to the contrary, the
large expansion in the use of spruce and fir since 1960 has occurred in the form of sawlog
production with pulpwood production remaining stable. From 1960 to 1991 harvest of spruce /
fir sawlogs increased from approximately 124 million board feet per year to 605 million board
feet.
The spruce / fir resource contains an unequal age class, and thus size class, distribution. The
major cause of this imbalance is the result of a spruce budworm epidemic which occurs
periodically. The high percentage of the growing stock spruce and fir trees in the forest today
became established after the last spruce budworm outbreak in 1915-1920. It is estimated that a
volume equivalent to 27 million cords of spruce and fir was killed during that outbreak. Seedlings
of these species were released as the overstory was killed by the budworm outbreak or as timber
harvesting operations to salvage the wood took place . This situation created a very large age
class that began to reach maturity in the 1970's with relatively few young spruce and fir trees.
The result was that the bulk of the spruce / fir volume was contained in the maturing trees.
Current Status

As expected, the volume of spruce and fir growing stock volume decreased significantly
between 1980 and 1990, though the biggest drop occurred between 1980 and 1986. The

1980 survey indicated that 21% of the fir growing stock and 6% of the spruce growing stock was
dead. While there are a number of functions that would account for mortality, the most
significant factor was clearly the spruce budworm outbreak. Based on research by the US. Forest
Service and the University of Maine, it is estimated that between 20 and 25 million cords of
spruce and fir were killed between 1975 and 1988 as a result of the spruce budworm epidemic.
While there are no numbers to indicate how much of that volume actually was harvested, best
estimates indicate that a significant percentage of that total was salvaged.

While spruce and fir are often discussed as a single entity, they are distinctly different species
which need individual consideration:
Spruce (Red, Black and White) - Growing stock volume increased from 1959 to 1971,
remained stable to 1980 and decreased significantly to 1986 and continued to decline to the
1990 inventory. The decline in volume between 1986 and 1990 was at approximately the same

rate as between 1980 and 1986 despite a significant reduction in demand for spruce and fir
pulpwood and the collapse of the spruce budworm epidemic. Spruce trees would be expected to
rebound slowly after budworm and it appears that those trees which survived after the outbreak
have not yet responded with increased growth sufficient to show up in the growing stock
volumes. In addition, mirroring events following the budworm outbreak in 1915-1920, the late
1980's also saw losses of mature spruce due to a spruce beetle outbreak. That outbreak is largely
over now. There is still significant pressure on the spruce resource for building material. While
spruce and fir are mostly interchangeable for these purposes, spruce is the preferred species.
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Harvest levels for spruce and fir are not reported separately, so there is no way of tracking
individual volumes between the species.
The greatest reduction in spruce growing stock volume over the past ten years has occurred in
the diameters from 5 to 10 inches DBH. This reduction is largely due to the lack of trees 20 to 30
years old and reinforces the point regarding the unbalanced age structure of these species. The
sapling size spruce remained stable for 1980 to 1990 while there was a significant increase in
spruce seedlings over the same period.
Balsam Fir - The reduction in fir volumes generally tracks those of spruce except the
reductions for fir as a percentage of total volume are greater . Fir is much more susceptible to
spruce budworm attack, and thus a higher percentage of fir was killed than spruce. Fir inventory
increased between 1959 and 1971, most likely peaking in the late 1970's, declined
significantly to 1986 and unlike spruce appears to have leveled off between 1986 and 1990.

Fir is a faster growing species than spruce and will respond with growth more quickly after events
like the spruce budworm epidemic. As with spruce, the reductions in fir volumes have been
greatest in the 5 - 10 inch DBH class and is again due to the unbalanced age class. Also, these
size classes often held the weaker trees which were more susceptible to damage or death from
budworm feeding. Fir has shown a significant increase in the number of trees in both the sapling
and seedling class between 1980 and 1990.
Impact and Outlook

Due to a variety of factors, including mortality, reduced growth rates of stressed trees, the
maturing of trees and harvest rates, the spruce/fir resource in terms of volume, has declined
significantly in the past 10 years. Even without any harvesting, there would have been a major
decline in volume due to natural factors.

There is an abundance of young trees (<5" DBH) of both species. The number of spruce
seedlings increased dramatically between 1980 and 1990, while the fir seedling numbers increased
though not as much as the spruce. The 1990 regeneration data showed a ratio of 4 to 1 fir to
spruce in the sapling class but a 4 to 3 ratio in the seedling class. The seedling ratio is surprising
as fir is the more prolific species and would be expected to dominant. One possible explanation is
that seedling data was not collected on about 20% of the plots due to early snowfall which
covered them. Many of these plots were in northern Maine. Definitive information as to the
seedling sized class will be collected in the upcoming US Forest Service inventory.

Seedling

Fir

Sapling

1980

20,922,629,280 3,043,539,680

1991

27,574,401,260 5,298,898,120

Spruce

Seedling

Sapling

1980

5,341,548,620 1,178,859,820

1991

19,510,044,720 1,363,109,980
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There are a number of positive trends for spruce / fir volumes. In fact, when the 1990
inventory data is compared with the spruce I fir inventory of 1985, it appears that fir volumes
have stabilized. Spruce volumes however have continued to decline.
There has also been a dramatic increase in the use of species other than spruce / fir for
pulpwood and a corresponding drop in spruce / fir harvest levels. In 1980, harvest levels for

spruce / fir pulpwood were greater than for all hardwood pulpwood harvested. In 1991, more
hardwood was harvested for pulpwood than all softwood species combined. Spruce / fir
pulpwood harvest levels in 1991 were 600,000+ cords less, or about 35 percent lower, than
in 1980.

Most of the intensive forest management practices (spacing saws, tree planting and the use of
herbicides) is aimed at increasing the volume of the spruce I fir resource. The greater reliance on
use of recycled materials as a substitute for virgin spruce / fir will further reduce the pressure on
these species.
On the down side, it is clear that spruce and fir trees of the size traditionally thought to
produce sawlogs (9" DBH and up) will become scarcer, at least for the next 20 or so years.
Some of this scarcity can be offset by technology changes (narrower saw blades, etc.) and in
increased utilization of smaller trees. However, the spruce / fir sawmill industry, which expanded
rapidly in the 1970's and 1980's in response increasing demand for building products and the
maturing and dying spruce / fir, will face increasing competition for sawlog sized trees.

Hemlock
The wood from this species is most often used for rough framing, sills and pulpwood. The use
of hemlock as pulpwood has been rather stable over the past 30 years. The use of hemlock as
building material has increased in the past ten years, partly in response to reductions in spruce / fir
sawlog harvest levels. During the past 2 to 3 years there has been increasing harvest of hemlock,
particularly in central and eastern Maine. Most of the increase reflects landowner salvage
activities in response to the recent hemlock looper outbreak. Maine Forest Service estimates that
hemlock on 220,000 acres were weakened and/or killed by hemlock looper.
Current Status

Hemlock growing stock volumes have been slowly building, but increased significantly over
the past 30 years, stabilizing over the last ten years. Increase in volumes have been particularly
noticeable in 10 to 20 inch trees, where volumes have doubled since 1959.
The sapling class trees (1-4" DBH) showed a significant increase in number of trees between
1980 and 1990, while the seedling class showed no change.
Outlook

Hemlock has traditionally been an underutilized and low value species. With reduced harvest
levels of spruce and fir, interest in hemlock as a building material should increase. In addition,
hemlock has very good pulping quality, and will continue to serve as a partial substitute for spruce
and fir.
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White Pine
Maine has long been recognized for its white pine resource. In fact, this is the species that the
State's forest industry was founded upon. White pine wood has a wide variety of uses in
construction such as windows, doors, interior and exterior finish along with its uses in furniture.
While it is used for pulpwood, its wood properties make it less desirable than other softwoods for
that purpose.
The harvest of white pine sawlogs has been remarkably stable for the past 30 years. Harvest
levels for this species are consistently around the 165 million board foot level. The use of white
pine for pulpwood increased very rapidly between 1960 and 1980, leveled off in the mid- 1980's
and has shown a decrease in the past few years. The recent reductions are the result of
substitution by other species with more desirable pulping qualities, such as hardwoods and
hemlock.
Like hemlock, white pine growing stock has been slowly building since the first forest survey
in 1959. However, between 1980 and 1990, growing stock volumes remained stable. The
number of sapling sized white pine increased significantly between 1980 and 1990 while the
number of seedlings remained stable.
Outlook

The long term increases in growing stock volumes as well as the increase in the number of
sapling sized trees are positive trends for this important species. Quality is a key for this species.
While trees of sawlog quality are quite valuable, poorly formed trees suitable only for pulpwood
produce little return for landowners. A discussion of white pine quality and all other major tree
species is contained in the section of this report titled "Size and Quality of the Trees in the
Forest".

Cedar
By far the greatest use of cedar is for shingles, though it is also used for posts, fencing and
occasionally is sawn into lumber. Cedar is generally not used for pulpwood. Harvest levels of
cedar have been quite stable over time, with a slight increase in the last few years.
Current Status

Cedar growing stock volumes are essentially the same now as they were 30 years ago, though
the 1990 inventory did show a drop from the 1980 volumes back to about where they were in
1970. This drop is probably due to interpretation of what is a nonmerchantable tree (and thus not
part of the growing stock) and not a result of harvesting. Neither the sapling nor the seedling size
class showed a significant change in the past ten years.
Outlook

Cedar is a very slow growing, long lived species. It is a major component of the Maine forest,
being the fifth most common tree species of all trees greater than 5" in size. Harvest levels remain
relatively low. This is due to the limited market for shingle stock, and the fact that it is not used
as pulpwood or any other high volume product. There is no market for low quality cedar which
helps account for the fact that this species contains a higher percent of nonmerchantable stems
than any other commercial tree species.
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Hardwoods

Tolerant Hardwood Group
The Tolerant Hardwood group is comprised of sugar maple, yellow birch, and beech.
Generally, these are dense, heavy woods used to make furniture, cabinets, flooring and other high
value products. This group is also used extensively for pulpwood and makes desirable firewood.
While the three species in this group have distinct differences, their properties are similar enough
that they can be discussed together.
Current Status

As a group, harvest levels for sawlogs of these species have declined significantly over the past
30 years. This is a result of the reduction in demand for products from these species caused at
least in part, by competition from other parts of the country and greater use of imported wood,
particularly from the tropics.

Growing stock volumes for the Tolerant Hardwood Group have generally been stable over the
past 30 years, though recently (over the last 10 years) standing volumes of beech have declined.
The beech resource continues to suffer severe degrade from the beech bark disease, which was
brought on by the introduction of an insect and fungus from Europe in the 1890's.
All the Tolerant Hardwood Group showed statistically significant increases in the sapling class.
However, while yellow birch and beech seedling numbers remained stable over the past ten years,
the number of sugar maple seedlings declined. Still, there are more than adequate numbers of
these species to regenerate the Tolerant Hardwood Group.
Outlook

The value of the Tolerant Hardwood Group, like the other hardwood species, is very
dependent upon quality. While log grade trees command high prices, pulpwood trees will result
in only a modest return (a discussion of quality is contained in a separate section later in this
report). The large increases in the number of sapling size trees bodes well for the future of the
tolerant hardwood group provided the resource is managed properly.

Intermediate Tolerant Hardwood Group
The Intermediate Tolerant Hardwood Group is comprised of red maple (also known as soft
maple), ash (both white and black) and oak (red and white). The wood from white ash and oak
has properties and uses similar to the tolerant group. Red maple wood is not as dense, nor as
desirable as the tolerant hardwoods but some uses are similar. The Intermediate Tolerant Group
does not thrive under heavy shade, but can grow well under partial shade.

Red Maple
Red maple is a major component of the Maine forest. It is most commonly used as pulpwood
or fire wood, though there is an increased interest in its use as furniture stock and processed
products.
Current Status
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The harvest of red maple for sawlogs has traditionally been very low, due to its wood
properties which are not as desirable as the tolerant hardwoods and the difficulty of finding quality
red maple logs. Still, the harvest of red maple for sawlogs has increased over the past 30 years,
though it comprises less than 5% of the total hardwood sawlog harvest.
The growing stock volume of red maple has steadily increased over the past 30 years, doubling
between 1959 and 1990. In terms of both total growing stock volume and number of growing
stock trees, red maple is the most common hardwood tree species. It is exceeded in growing
stock volume only by balsam fir and the spruces, though white pine volumes are essentially the
same as red maple. There was a large increase in the number of trees in the sapling size class
between 1980 and 1990, though seedling levels remain essentially at 1980 levels.
Outlook

Red maple will remain a major component of the forest for a long time to come. Red maple
very aggressively occupies a site after harvest, particularly after a heavy cut, often through stump
sprouts. The difficulty in utilizing red maple has always been the high percentage of low grade
volume, suitable only for pulpwood or firewood. There have been limited markets tor this wood,
given the abundance of other, more desirable hardwood species. While quality red maple can
command prices similar to those for sugar maple, the abundance of low quality volume makes
management of this species difficult.

Ash and Oak
While these species represent a relatively small component of the forest, they are some of the
most valuable trees. Oak and ash volumes harvested for sawlogs have doubled since 1960. These
species, and in particular oak, has been subject to swings in prices. Harvest volumes seem to vary
somewhat from year to year depending on the current price being paid at mills.
Current Status and Outlook

Ash and oak growing stock volumes have increased over the last 30 years, with oak volumes
nearly tripling. Oak and ash growing stock volumes remained stable as a whole from 1980 to
1990, though black ash is experiencing significant dieback, the cause of which is not yet known.
Ash and oak sapling numbers increased significantly over the past 10 years. While white ash
seedling numbers dropped over the same period, black ash and the oak numbers remained stable.

Intolerant Hardwood Group
This group is comprised of aspen (quaking aspen and big tooth aspen) and white birch (paper
birch). These species are fast growing, short-lived, have low density wood, respond well to full
light condition, and do not grow well in shaded conditions.

Aspen
As agricultural land reverts to forest or after a forest fire, aspen is often one of the first species
to occupy the site. Prior to the mid 1980's, aspen was used primarily as pulpwood and for light
weight boxes and pallets. In the mid 1980's oriented strand board mills (also known as flake
board mills) were constructed and the use of aspen increased significantly.
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Current Status

While aspen growing stock volume doubled between 1959 and 1980, it showed no change
between 1980 and 1990. The big increases in volumes in the 60's and 70's occurred in stands
which had become established after fires in the early part of this century and are now reaching
maturity. Forest fire prevention and suppression efforts over the last 40 years have significantly
reduced the number of acres burned, thus decreasing the acreage of fire regenerated aspen. The
impact of this is evident today by the drop in the volume of aspen in the 6 and 8 inch size class
over the last ten years. The conditions following the last budworm outbreak were ideal for
regenerating aspen as evidenced by the statistically significant increase in the sapling age class
between 1980 and 1990. During that same period the number of seedlings remaining stable.
Outlook

Much of the plywood produced in this country has traditionally come from the Pacific
Northwest. With the dramatic reductions in harvest levels there, wood to make plywood will be
in short supply. Oriented Strand Board is a substitute product, and while it can be made from a
variety of wood including red maple, aspen is the preferred species. Aspen is also a desirable
species for making paper. These factors mean that demand for aspen should increase in the
future.

White Birch
White birch is a valuable tree with a variety of uses. These uses include furniture parts,
dowels, high quality plywood and many specialty products.
The use of white birch has slowly declined from a high in 1960 of more than 54 million board
feet per year to just under 30 million board feet in 1990. This decline is due in part to the greater
use of other, less expensive woods as substitutes, and the decline of the turnery industry in Maine,
particularly in the southwestern portions of the State.
Current Status

White birch volumes increased steadily between 1959 and 1980 and then dropped between
1980 and 1990. Volumes in the 10 inch DBH class and larger have remained stable or increased,
but volumes in the 6 and 8 inch class have declined. This is probably the result of a maturing of
the white birch resource. White birch is not very tolerant of shade and requires direct sunlight to
regenerate and grow. These conditions were ideal 60-80 years ago during the height of the
spruce budworm outbreak of the late teens and early 1920's, when million of acres were affected.
White birch also regenerates vigorously after forest fires, which have been kept in check with
increasing success.
Outlook

The increased harvest levels and salvage operations of the 1970's and 1980's again created
ideal conditions for establishing white birch. There was a very large increase in white birch in the
1 - 4 inch diameter class between 1980 and 1990, which indicates that the next forest will be well
stocked with this species.
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Non - Species Specific Products

Hardwood Pulp
Hardwood pulp other than aspen is normally not sold separated by species, so tracking harvest
levels by individual species is not possible. The relatively short fibers of hardwood species have
generally made these trees less desirable than softwood species for making paper. However, due
to recent changes in technology, very high quality paper can now be made from hardwood.

In the past 30 years there has been a dramatic rise in the use of hardwood for pulp, doubling in
just the last 15 years. Today, more hardwood is harvested for pulpwood in Maine than all
softwood species combined. While the use of spruce / fir pulp peaked in the mid 1980's and has
steadily declined, hardwood use continues to increase.
Current Status

The inventory of all hardwoods combined has increased significantly since the first statewide
inventory in 1959, though it changed little between 1980 and 1990. The number of trees in the
sapling size class for nearly all hardwood species was up significantly between 1980 and 1990.
Outlook

There is an abundance of hardwood pulpwood volume, particularly in the northern two-thirds
of the State. The management difficulty has always been the lack of an adequate hardwood
pulpwood market. With the abundance of more desirable softwoods for pulp and the relative
abundance of hardwood pulp located near the pulp mills, low quality hardwood could not
reasonably be harvested in any significant volume. Without markets for the pulpwood quality
wood, landowners are presented with the option of only harvesting trees that contain sawlogs or
doing nothing on large numbers of acres. Either way, the rough and rotten hardwood trees
continue to take up space that might better be utilized by faster growing trees of sawlog quality.
As the use of hardwood pulp continues to increase, landowners will have additional opportunities
to manage and improve the quality of the resource.

Firewood
It is difficult to get a precise estimate of firewood use in the State of Maine, given the large
number of people who sell firewood and the number of homeowners who cut their own wood.
Firewood harvest levels also vary in response to the price of heating oil: as oil prices go up,
firewood harvest increases, with a corresponding decline in firewood harvest as oil prices drop. In
addition, a significant volume of firewood comes from trees not considered to be part of the
growing stock - wood too small (including limbs and tops of larger trees), too rough, or too
rotten to be used for any other purpose. Still, the best estimate of the impact of firewood
harvesting on growing stock volumes for 1991 was 700,000 cords.

Biomass
When biomass technology first began to become widely used, there were concerns raised that
quality trees were being chipped for fuel. Despite the large volumes of biomass utilized in Maine
to fuel electrical facilities, the bulk of the material comes from branches, rotten wood, waste from
sawmills and pulpmills (mostly bark), and non-commercial tree species. Estimates for 1991 show
that slightly less than 90,000 cords of biomass came from growing stock. Field studies by the
Maine Forest Service indicate very little of pulpwood or sawlog quality wood ends up in biomass.
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In some areas of the state where markets for hardwood pulp and/or firewood are not strong
enough, some growing stock does go to biomass. There is no way to estimate biomass volumes
by species. It is not clear what the future demand for biomass will be. Currently, several biomass
facilities are running well below capacity or not at all, as the demand for electricity has not
reached projected levels. Biomass is among the most expensive type of power, so power
companies prefer to cut back on this form of generation in times of surplus generating capacity.

Size and Quality of the Trees in the Forest
Much has been written and said, often without adequate information, about the size and quality
of the wood in the Maine forest. There is a widely held perception, even among people very
familiar with the forest, that trees are getting smaller and there are very few big trees left. When
the sizes of all trees 5 inches and larger are compared over time, the average diameter of
softwood trees increased while it stayed essentially the same for hardwood. In terms of actual
numbers of trees, estimates show that there were approximately 880 million trees, 10 inches DBH
or larger in 1971, 990 million in 1980 and 1 billion 39 million in 1990. Even in the largest size
class (16 inches DBH and greater) the number of trees went from 102 million in 1971 to 108
million in 1980 and 1990.
There has been a reduction in the number of softwood trees in the 6 and 8 inch size class over
the time in softwoods. Much of this reduction occurred in spruce and fir harvest or mortality. It
should also be noted that there has been a big increase in the number of trees in the sapling size
class (1-4 inches DBH) over time.

Average Tree Size of All Live Trees 5 inches DBH and up
Softwood Hardwood

1959*

7.62"

8.44"

1971

8.04"

8.65"

1980

8.32"

8.57"

1990

8.61"

8.61"

*Note: Identical information was not available for the 1959 survey. The 1959 numbers
are based on all trees 5 inches DBH and up which contained or potentially will contain
sawlog volume. The 1971, 1980 and 1990 numbers are based on all live trees 5 inches
DBH and up.

There are several ways of assessing the term quality as it relates to trees, with no widely agreed
upon measure. With whatever method being used, it is important to look at trends as well as
absolute numbers. It is also important that when comparing the surveys, care be taken to be
certain that like data is being used. While most of the information collected in forest surveys
involves physical measurement, such as tree diameters, with little room for
misinterpretation, quality assessments do not involve measurements but rather
interpretation by the person collecting the information. This means that assessments of

quality have the greatest chance of error of any of the information collected.

Taking the differences in methods between the four inventories into consideration, it was
decided that the fairest method of evaluating quality was to compare the percentage of volume in
sawlog quality wood to the total volume of wood in trees large enough to be counted as sawlog
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trees (9 inches DBH for softwood species, 11 inches DBH for hardwood species). The results are
contained in the following chart:

Percentage of Sawlog Quality Trees
as a Function of All Sawtimber Sized Volume of Growing Stock
Species

1959

1971

1980

1991

Fir

17%

17%

23%

24%

Spruce

36%

31%

38%

49%

White Pine

57%

55%

57%

64%

Cedar

24%

20%

30%

27%

Hemlock

36%

34%

43%

55%

Sugar Maple

58%

48%

41%

28%

Yellow Birch

50%

43%

36%

24%

Beech

27%

28%

25%

11%

Red Maple

19%

23%

19%

14%

Ash

25%

31%

26%

17%

Oak

35%

36%

33%

33%

Aspen

15%

23%

26%

29%

White Birch

20%

20%

15%

19%

The field work of the 1959, 1971 and 1980 surveys were conducted by people familiar with
forestry and trained by the US Forest Service. The 1990 field work was performed entirely with
professional foresters licensed to practice in Maine, though there were some differences in the
method they used to assess quality as compared with the US Forest Service work. This makes
direst comparisons between the 1990 quality data with the earlier US Forest Service data (1959,
1971,1980) difficult. Hardwood species naturally have more defects than softwood species, so
the percentage of sawtimber volume will be lower than for softwood. Given the numerous type
of defects, making accurate quality estimates of hardwood is particularly difficult, even for the
most experienced forester.
All this being taken into account, the survey data since the 1960's have indicated that the
quality of the hardwood resource has been declining. The apparent continued decline over the
last 10 years is a little surprising because hardwood sawlog harvest volumes have declined so
much in the last 30 years and the use of low grade hardwood, principally pulpwood, has increased
so much that one could expect the percentage of sawlog quality of the hardwood resource to level
off or improve. Based on the most recent harvest volumes available (1991), hardwood logs
constitute about 19% of the hardwood harvest, down from 36% in 1960. As mentioned earlier,
this decline seems to be driven by loss of markets and not over concerns for a lack of quality
hardwood.
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Of particular concern is the reduction in quality of the tolerant hardwood group (sugar maple,
yellow birch, and beech). Both sugar maple and yellow birch have experienced a 50% drop in
quality since 1960. While there are numerous pests that affect these species, there were no
outbreaks during that period which would account for the magnitude of the reduction. It seems
clear that the effects of high grading, that is removal of the best trees leaving behind the lower
quality continues to plague this resource. It may also have been that the quality was over cut in
the mid 1900's and the resource has not recovered. Beech continues to suffer significant losses
and defects from beech bark disease which may account for a significant amount of it's quality
decline.
Paper birch, and oak quality has remained stable over the past 30 years despite strong demand
for sawlogs from these species. Ash and red maple quality have gone up and down over the years,
but is down between 1980 and 1990. Aspen quality has apparently increased significantly since
1960.

The quality of the softwood resource has moved in the opposite direction of the hardwood
resource. All the major softwood species have a higher component of quality wood now than
they had in 1960. Even with unprecedented levels of spruce and fir sawlog harvests in the 1980's,
quality levels for these two species remain high. White pine and hemlock quality increased
significantly over the past 10 years, while cedar has remained essentially the same.
Caution should be exercised when using the data regarding quality. The differences in
methods between the surveys and the difficulty of assessing quality make the numbers open
for interpretation. The quality values for hardwood seem too low, while the large increases in

softwood were surprising. Some of the differences are likely to be in interpretation of what
constitutes quality. While the written specifications of what constitutes a sawlog (quality) are
similar across the inventories, the sawmill specifications have most certainly relaxed over the time
frame involved. Still, it does appear that the trend in the quality of hardwood is down while
quality of softwood is moving in a positive direction. The next US Forest Service inventory
should help answer the questions around quality of the forest resource.

Needs
The results of the work involved in preparing this report points out several needs critical to
assessing wood supply from Maine's forest which include:

1. There need to be more timely surveys of the forest. Even 10 years between inventories is
too long given the pressures and changes occurring.
2. Better models to predict future impacts and identify future problems / issues are needed.
3. There needs to be a continual effort made to improve the quality of the information
collected regarding harvest levels, growth, and mortality in the forest.
4. The factors affecting wood supply (recycling, utilization, demand etc.) need to be
continuously evaluated for their long term effects.
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Summary
The 1990 inventory project was under taken by the Maine Forest Service in response to the
need for current information following a period in the 1980's of major change in the forest. At
that point, the scheduled US Forest Service inventory was still several years away.
This report summarizes the results of the 1990 inventory project, and compares the results to
previous inventories and to harvest data available over that same period.

This inventory project has provided a very valuable overview of forest conditions statewide.
However, there are several unanswered questions and issues which remain to be clarified by the
next comprehensive US Forest Service inventory, such as:
* How forest types have changed over time

* How fast are trees growing
*What is the true measure of the quality of trees in the forest

This report is not intended to answer all the questions around wood supply from the Maine
forest. The topic of wood supply is much too complicated for that to occur. The purpose is to
provide a better understanding of the issues, and to provide accurate information which can be
used as the basis of informed decisions.
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Sawlog Harvest Levels in Maine 1960 -1991
including exports in thousand board feet

1970

1965

1960

SPECIES

1975

1980

1985

1991

123,879

268,507

291,723

369,853

512,235

656,842

604,971

49,089

25,783

19,869

42,194

65,575

60,670

107,842

183,776

137,833

160,319

163,333

169,139

174,233

166,459

17,020

27,515

40,422

36,799

34,031

36,400

48,468

Other Softwood

932

722

273

2,846

1,091

Total Softwood

374,696

460,360

512,606

615,025

782,071

929,400

942,708

Sugar Maple

57,075

57,385

67,297

50,057

34,196

29,044

38,795

Yellow Birch

42,636

47,193

28,916

17,128

16,960

17,494

16,449

11,991

9,553

5,887

7,830

8,154

7,667

12,812

Spruce / Fir
Hemlock
White Pine
Cedar

Beech

Red Maple

9,448

16,523
2

2

10,871
2

2

1,255 1

14,968

Ash

5,269

7,201

8,951

7,054

8,733

8,459

10,002

Oak

7,366

9,573

9,617

11,905

15,724

18,363

14,123

Aspen

2,428

2,028

3,159

2,929

106,868 3

133,265

54,422

48,400

48,063

42,010

38,985

3,126

4,374

7,661

7,881

Total Hardwood

188,881

185,602

184,535

150,955

888
140,902

231,819

19,320
282,562

GRAND TOTAL

563,577

645,962

697,141

765,980

922,973

1,161,219

1,225,270

White Birch

Other Hardwood

7,709 3

34,945

3,092 1

29,356

1 The majority of this volume is comprised of exports for which species were not identified.
2
Red maple volumes were included in other hardwood numbers for these years and can not be separated.
3 The majority of this volume is used to make oriented strand board, not sawtimber lumber.
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Source: Woodprocessor Reports, Maine Forest Service, 1960 - 1991.

Hardwood and Softwood Sawlog Harvest Levels
in Maine 1960 - 1991

thousand board feet

in thousand board feet

A

softwood

<2>

hardwood

Note: These values include export volumes, but do not include imports.
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Source: Woodprocessor Reports, Maine Forest Service, 1960 - 1991.

Softwood Sawlog Harvest Levels
in Maine 1960 - 1991

thousand board feet

in thousand board feet

A

Spruce/Fir

<f>

Cedar

lii

Hemlock

A

White Pine

Note: These values include export volumes, but do not include imports.
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Source: Woodprocessor Reports, Maine Forest Service, 1960 - 1991.

Tolerant Hardwood Group
Sawlog Harvest Levels in Maine 1960 -1991

thousand board feet

in thousand board feet

A

Beech

<2> Yellow Birch
■

Sugar Maple

Note: These values inlcude export volumes, but do not include imports.
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Source: Woodprocessor Reports, Maine Forest Service, 1960- 1991.

Intermediate Tolerant Hardwood Group
Sawlog Harvest Levels in Maine 1960 -1991

thousand board feet

in thousand board feet

A

Oak

<f>

Red Maple

g

Ash

Note: These values include export volumes, but do not include imports.
Maine Forest Service, November, 1993 - Page 24

Source: Woodprocessor Reports, Maine Forest Service, 1960 - 1991.

Intolerant Hardwood Group
Sawlog Harvest Levels in Maine 1960 -1991

thousand board feet

in thousand board feet

Aspen

<f>

White Birch

Note: These values include export volumes but do not include imports.
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Source: Woodprocessor Reprts, Maine Forest Service, 1960 - 1991.

Pulpwood Harvest Levels in Maine 1960 -1991
including exports in standard cords

SPECIES

1960

1965

1970

1975

1980

1991

1985*

Spruce/Fir

1,611,653

1,518,362

1,914,010

1,417,335

1,793,375

1,650,939

1,043,900

White/Red
Pine

. 37,585

79,398

146,707

154,740

197,769

244,690

215,459

Hemlock

187,924

194,976

251,069

161,012

205,422

275,329

224,017

Other
Softwood

10,090

3,941

8,426

5,362

34,390

0

1173131

528,607

556,073

900,663

753,411

1,137,388

1,299,430

1,639,497

2,375,859

2,352,750

3,220,875

2,491,860

3,368,344

3,470,388

3,240,186

Hardwood
TOTAL

*1985 values do not include exports
1 Includes bole chips of all softwood species. While there is no species breakdown,
most of this can be assumed to be Spruce and Fir.
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Source: Woodprocessor Reports, Maine Forest Service, 1960 - 1991.

Pulpwood Harvest Levels
in Maine 1960 -1991

standard cords

in standard cords

A

SOFTWOOD

<j>

HARDWOOD

Note: These values include export volumes, but do not include imports..
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Source: Woodprocessor Reports, Maine Forest Service, 1960 - 1991.

Pulpwood Harvest Levels by Species
in Maine 1960 -1991

standard cords

in standard cords

Spruce/Fir
<f>

Pine

M

Hemlock

JK

Hardwood

Note: These values include exports, but do not include imports.
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Source: Woodprocessor Reports, Maine Forest Service, 1960 - 1991.

Total Softwood and Hardwood Product Harvest Levels in Maine 1960 - 1991
including exports in standard cords

Softwood

Sawlogs

Pulpwood

1960

1965

1970

1975

1980

1985

1991

749,392

920,720

1,025,212

1,230,050

1,564,142

1,858,800

1,885,416

1,847,252

1,796,677

2,320,212

1,738,449

2,230,956

2,170,958

1,600,689

2,625

82,350

88,021

Biomass

2,598,604

2,719,362

3,347,394

2,970,474

3,799,703

4,114,093

3,576,117

Sawlogs

377,762

371,204

369,070

301,910

281,804

463,638

565,124

Pulpwood

528,607

556,073

900,663

753,411

1,137,388

1,299,430

1,639,497

2,625

82,350

88,021

Total of all Softwoods
Hardwood

Biomass

Firewood

150,000

225,000

300,000

400,000

650,000

900,000

700,000

Total of all Hardwoods

1,056,369

1,152,277

1,569,733

1,455,321

2,071,817

2,745,418

2,992,642

GRAND TOTAL

3,654,973

3,871,639

4,917,127

4,425,795

5,871,520

6,859,511

6,568,759

Note: The number of cords of firewood cut is actually higher than reported here. This is an estimate of the impact on growing stock.
A significant volume of firewood used is too small or to rough ot counted as growing stock.

Sawlog volumes were converted to cords using the following equation: 1 MBF - 2 cords.
Assumptions: Only 25% of total biomass comes from growing stock. The remainder is in mill waste, tops, branches and wood of
quality to low for pulpwood.
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Source: Woodprocessor Reports, Maine Forest Service, 1960 - 1991.

Total Softwood and Hardwood Product Harvest Levels
in Maine 1960- 1991

standard cords

in standard cords

A

Softwood

<f>

Hardwood

Note: These values include export volumes, but do not include imports.
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Source: Woodprocessor Reports, Maine Forest Service, 1960 -1991.

All Pulpwood Quality or Better Trees
5 inches DBH and up
millions of cords

1959

1971

1980

1985

1990

Fir

38.59

61.44

50.80

29.28

30.27

Spruce

41.88

68.50

71.01

61.26

53.59

White Pine
Cedar

17.41

18.81

22.98

25.77

17.22

17.23

23.40

18.61

Hemlock

10.07

15.38

17.14

16.78

125.17

181.36

185.33

145.02

Sugar Maple

10.35

15.52

16.72

14.13

Y ellow Birch
Beech

10.45
7.62

9.70

12.18

10.84

8.60

9.53

7.67

Red Maple

13.36

20.59

24.17

27.10

Ash

3.20

3.59

4.52

4.46

Oak

2.26

3.75

4.92

5.98

Aspen

6.96

7.99

16.04

15.19

White Birch

9.41

9.16

13.71

63.61

78.90

101.79

11.42
96.79

188.78

260.26

287.12

241.81

Total Softwoods

Total Hardwoods

Grand Total

*Denotes statistically significant change in volume between 1980 and 1990.

Note: Pulpwood Quality or Better Trees are trees in which more than 50%
of the volume is sound wood and meets at least pulpwood standards.
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Source: 1959, 1971 and 1980 USFS Forest Inventories.
1990 Maine Forest Service Forest Inventory

Net Volume of all Pulpwood Quality or Better Trees
5 inches DBH and up

millions of cords

millions of cords

Note:

A

Softwood

<t>

Hardwood

Pulpwood Quality or Better Trees are trees in which more than 50%
of the volume is sound wood and meets at least pulpwood standards.
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Source: 1959, 1971 and 1980 USFS Forest Inventories.

1990 Maine Forest Service Forest Inventory

Net Volume of Spruce and Fir
Pulpwood Quality or Better Trees
5 inches DBH and up
millions of cords

millions of cords

80i

20-

10-

1959

Note:

1971

1980

1985

1991

Pulpwood Quality or Better Trees are trees in which more than 50%
of the volume is sound wood and meets at least pulpwood standards.
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Source: 1959, 1971 and 1980 USFS Forest Inventories.

1990 Maine Forest Service Forest Inventory

Net Volume of White Pine, Cedar and Hemlock
Pulpwood Quality or Better Trees
5 inches DBH and up
millions of cords

Note:

A

White Pine

<f>

Cedar

M

Hemlock

Pulpwood Quality or Better Trees are trees in which more than 50%
of the volume is sound wood and meets at least pulpwood standards.
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Source: 1959, 1971 and 1980 USFS Forest Inventories.
1990 Maine Forest Service Forest Inventory

Net Volume of Tolerant Hardwood Group
Pulpwood Quality or Better Trees
5 inches DBH and up

millions of cords

millions of cords

Note:

A

SugarMaple

<f>

YellowBirch

■

Beech

Pulpwood Quality or Better Trees are trees in which more than 50%
of the volume is sound wood and meets at least pulpwood standards.
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Source: 1959, 1971 and 1980 USFS Forest Inventories.
1990 Maine Forest Service Forest Inventory

Net Volume of Intermediate Tolerant Hardwood Group
Pulpwood Quality or Better Trees
5 inches DBH and up

millions of cords

millions of cords

Note:

A

Ash

<3>

Oak

■

Red Maple

Pulpwood Quality or Better Trees are trees in which more than 50%
of the volume is sound wood and meets at least pulpwood standards.
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Source: 1959, 1971 and 1980 USFS Forest Inventories.
1990 Maine Forest Service Forest Inventory

Net Volume of Intolerant Hardwood Group
Pulpwood Quality or Better Trees
5 inches DBH and up

millions of cords

millions of cords

White Birch
<f>

Note:

Aspen

Pulpwood Quality or Better Trees are trees in which more than 50%
of the volume is sound wood and meets at least pulpwood standards.
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Source: 1959, 1971 and 1980 USFS Forest Inventories.

1990 Maine Forest Service Forest Inventory

Number of All Live Trees by Size Class
1959 Survey

Softwood

Hardwood

6 inch

1,095,000,000

391,000,000

8 inch

503,000,000

206,000,000

10 inch

172,000,000

108,000,000

12 inch

31,000,000

47,000,000

14 inch

35,000,000

26,000,000

16+ inch

32,000,000

30,000,000

1971 Survey

Softwood

Hardwood

6 inch

1,296,850,000

575,144,000

8 inch

682,314,000

306,835,000

10 inch

300,366,000

155,732,000

12 inch

131,410,000

85,641,000

14 inch

56,548,000

48,245,000

16+ inch

46,766,000

54,967,000

1980 Survey

Softwood

Hardwood

6 inch

1,094,897,000

658,443,000

8 inch

636,016,000

378,932,000

10 inch

313,952,000

199,907,000

12 inch

149,488,000

101,340,000

14 inch

66,952,000

50,873,000

16+ inch

55,555,000

51,987,000

1990 Survey

Softwood

Hardwood

6 inch

847,892,000

668,760,000

8 inch

530,572,000

411,151,000

10 inch

296,847,000

242,255,000

12 inch

153,542,000

114,303,000

14 inch

71,653,000

52,887,000

16+ inch

58,005,000

49,475,000
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Source: 1959, 1971 and 1980 USFS Forest Inventories.
1990 Maine Forest Service Forest Inventory.

